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Pollen production rates of Siebold walnut (Juglans ailanthifolia) stands
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Table 1. Study stands of Siebold walnut (Juglans ailanthifolia CARR.), on the
banks of a stream at Ashiu, Kyoto Prefecture. Figures in parentheses

show the values per hectare.

Stand A B
Growth stage Middle-aged old
Area of plot studied [mxm] 20 %31 25 %31
Siebold walnut
Dominant tree height [m] 12-14 14~16
No. of trees [/plot] 17 (275) 7 (90)
Mean DBH [cm] 27.4 67.2
Range of DBH [cm] 10-53 53 -85
Total basal area [m?2/plot] 1.19 (19.3) 2.57 (33.2)
Other trees: DBH>4.5cm
No. of trees [/plot] 2 3™ 1 (13)*
DBH [cm] 19 and 21 15
Total basal area [m?/plot] 0.07 (1. 1)*3 0.02 (0.2)

*1:  Cornus controversa HEMSLEY.
*2;  Pterostyrax hispida S. et Z.

*3:  Including the climber of Wisteria floribunda (WILLD.) DC. (DBH: 6.8 cm).
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Table 2. Estimation of the dry weight and number of pollen grains in male catkins sampled from 2-3
trees in Stand A. Figures show the mean or mean *standard deviation.
sgrn(;'pﬁefs Tree 1 Tree 2 Tree 3 ’%‘/1[—222 f_f3
per tree
(1) In 1982 (collected on 13 May 1982)
Number:
a flowers per catkin —
b stamens per flower —
c=a-b stamens per catkin 2, 330%10
d pollen grains per stamen 12%4 3,150+ 462
e=c+d pollen grains per catkin 7.33 x108
Weight [mg]:
f pollen per stamen —*8 0. 0760
g=c+f pollen per catkin 177
(2) In 1983 (collected on 10 May 1983)
Number:
a flowers per catkin 15—20 261 +£32 256 £23 259%10 259
b stamens per flower 200*2 9.6+1.6 8.4+1.3 9. Q%10 9.0
¢=a-b stamens per catkin 2, 500 2, 150 2, 330 2, 330
d pollen grains per stamen 8*5 5,120+1, 210 4, 2204693 3,460+ 324 —
e=c+d pollen grains per catkin 1. 28 x107 9. 08 x 108 8.07 x 108 9.98 x 108
Weight [mg]:
f pollen per stamen —*8 0.0711
g=c+f pollen per catkin 165
(3) In 1984 (collected on 22 May 1984)
Number:
a flowers per catkin 14—18 247+21 203+26 238+52 228
b stamens per flower 202*3 11.2+1.5 9.5+1.3 9.0x1.1 9.9
c=a+b stamens per catkin 2,760 1,920 2,140 2,270
d pollen grains per stamen 12%6 3,410 £538 4,240+1,070 3,660+538 —
e=c+d pollen grains per catkin 9. 40 x 108 8.12 %108 7.83 %108 8. 45 x 108
Weight [mg]:
f pollen per stamen 64*9 0.108+0.011 0.131+£0.011 0.112£0.009 —
g=c+f pollen per catkin 297 251 239 262
(4) In 1985 (collected on 9 May 1985)
Number:
a flowers per catkin 29 —44% 263+54 210+50 195428 223
b stamens per flower 202%8 11.5+1.5 13.5+2.8 10.4+1.3 11.8
c=a+b stamens per catkin 3,030 2, 850 2, 040 2, 640
d pollen grains per stamen 12%7 3,870+474 3, 560 566 3,930 +441 —
e=ce+d pollen grains per catkin 1.17 %107 1. 01 x 107 8.01 %108 9.96 x 108
Weight [mg]:
f pollen per stamen 64*9 0.099+0.005 0.091+0.009 0.100+0.010 —
g=c+f pollen per catkin 300 260 204 255
*1: From 4—5 current-year shooots per tree. *2; 40 male flowers per catkin x5 catkins. *3: 48
male flowers per catkin X3 catkins and 58 male flowers X1 catkin. *4: 4 stamens per catkin x3
catkins. *5: 4 stamens per catkin x2 catkins. *6; 3 stamens per catkin x4 catkins. *:o4
stamens per catkin X3 catkins. *8; See Table 3. *9: 16 stamens per catkins X4 catkins. *10,

Mean values in 1983.
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Table 3. Mean dry weight of pollen in stamens in 1982 and 1983 [mg/stamen].
Stamens were sampled from six male catkins of trees in Stand A.

Before anther opening

After anther opening
(with pollen)

(without pollen) Pollen

(1) In 1982
0.102 0. 230 0.0790* (78%)
n=750 n=>550
0.103 0. 0305 0.0729*2 (71%)

n=118 n=118

(2) In 1983
0.102 0.0311 0.0711*% (70%)
n=225 n=225

n: Number of stamens (anthers) sampled.
*1: Determined from the difference between mean dry weight of anthers with
and without pollen. *2: Measured directly.

( ): Percentage of pollen to anther with pollen in dry weight.
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Table 4. Annual fall rates of the reproductive parts of Siebold walnut, measured by litter traps (0.5

mx0.5 m each).

1982 and 1983, and for 15 in 1984 and 1985.

Figures show the mean or mean +standard deviation for 10 litter traps in

Male catkins

Fruits

Year of Stalks of
flowering Closed Open Preripe Ripe Total f. flowers
(1) Stand A [kg/hasyr]
1982 0 154. 2+£50. 7 53 335.2 340.5+710. 7 0
1983 2.0 58.4+22.8 18.0 0 18.0+ 28.0 0
1984 0. 2% 151.4£55.0 1.7 288. 7 290.4+149.5 4.8
1985 4.4 122.5+£46.3 106. 0 71.7 177.7£203.7 12.1
Mean 1.7 121.6 32.8 173.9 206. 7 4.2
[ x10* No./hasyr]
1982 0 78. 8£23. 7*2 6.4 7.2 13.6+ 18.9 0
1983 1.3 29.5+12. 1*2 5.8 0 5.8+t 3.3 0
1984 0 83.7+£26.3 16.8 7.5 24.3+ 17.9 0.8
1985 5.1 64. 8£18. 7*2 27.5 1.9 29.3%£ 21.8 2.7
Mean 1.6 64.2 14. 1 4.1 18.2 0.9
(2) Stand B [kg/haeyr]
1982 0.2 110.9+32.1 5.0 54.7 59.6+ 83.1 0
1983 4.3 43.3+12.8 68. 8 33.6 102.4+125.3 0
Mean 2.3 77.1 36.9 4.1 81.0 0
[ x10% No./hasyr]
1982 0.8 52. 8 +£18. 9*8 21.6 1.2 22.8+ 16.9 0
1983 6.4 23.7410. 3% 10.5 0.8 11.3£ 6.3 0
Mean 3.6 38.2 16.1 1.0 17.1 0

Closed: Before anther opening.

Preripe: Including female flowers.

1.

Fragments only.

*2: Including the short male catkins (<10 cm in length) of 9.2x104 No./hasyr in 1982, 7.2%x104 in

1983 and 9.1x10* in 1985.
and 15.1x10* in 1983.

o> A D19834E, 1985448 3.5 %, K4y B D19834EMN
10%Th b, AEOEETRINALLIVEWELZRL
Tro HEHS B D1983EDIT B\, KEFED L DD
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VRS A D FBRE Do T,

BREREOETEICOWTHD &, +OFEREHT
IO Zh & RIEIHE L T 5, HEFOET 5K
b7z o T19834ED ST A TlX, RAREDOE T I
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*3; Including the short male catkins of 18.8 x10% No./haeyr in 1982
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b REV (31, 53%)0 M5B DOREE EE 13K 6
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HAEFFREHCE £ 5 e E (Table 2) &#f
4y 1ha &7z OBEHEIEFE OERE T % (Table 4)
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o B OHERIC b ARG A & [A] CHEEF 3Bt O fE % fF
oz, INEOHIEF (E&<10cm) (Table 4) i
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BV, Lidt=>T, B BHER O ik S % oBE
ERRTRE R L,
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00 2ETAEDT < v 3T 122 ~2. 1
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BMEIE NS BAEABRADN D,

BFE LN 7T R COFAERE OAEERI 120
~667kg/ha«yr ThHotco ZDHIHLTHEHMDOLD S
EB1F20~30% Th B, Eitirz & b/ AEE
BEO LD 3E&IE, BEOIBEICLSN, 456~85%D

Table 5. Estimation of annual production rates of pollen, male catkins (pollen
bearing) and fruits [kg/haeyr], and the maximum/minimum ratio.
Pollen production rates were estimated from annual fallen number of
open male catkins and mean dry weight of pollen contained in sampled
male catkins for each year (cf. Tables 2 and 4). Two short catkins
(<10 cm in length) were converted to one long or sound catkin.

Year Pollen Male catkins®t ~ FTUlS and Total
(1) Stand A
1982 130 (46%) 287 341 628
1983 41 (41%) 102 18.0 120
1984 220 (59%) 371 295 667
1985 150 (55%) 280 190 470
Mean 140 (53%) 260 211 471
Max/Min 53 3.7 19 5.6
(2) Stand B
1982 77 (41%) 188 59. 6 248
1983 27 (36%) 74. 4 102 177
Mean 52 (39%) 131 81.0 212
Max/Min 2.9 2.5 1.7 1.4

*1: Pollen and closed male catkins (see Table 4) included.

*2: See Table 4.

( ): Pollen content in the dry weight of totaled male catkins.
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Table 6. Estimation of annual production rates (in number) of pollen grains
[No./ha-yr], the maximum/minimum ratio, and the relative number of
pollen grains to ripe fruits or total female flowers. For the estimation

method, see Table 5.

Production rates

Relative number of pollen grains to:

Year of pollen grains ripe fruits*l total f. flowers*!
[No./hasyr] [No./No.] [No./No.]

(1) Stand A
1982 5.5 x 1012 7.7 %107 4.1x107
1983 2.5 %1012 — 4.3 %107
1984 7.1x1012 9.5x107 2.9 %107
1985 6. 0 x 1012 1.5x108 2.0x107
Mean 5.3x1012 1.1x108 *2 3.3x107
Max/Min 2.8

(2) Stand B
1982 3.2%x1012 2.7x108 1. 4x107
1983 1.6 x10%2 2.0 %108 1.4 %107
Mean 2.4 %102 2.3x108 1. 4x107
Max/Min 2.0

*1: See Table 4. *2: Based on three years.
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Table 7. Changes of the mean dry weight of fallen male catkins and pollen grains
in relation to the annual fluctuations of pollen production rates (Stand

A).

Pollen production

Mean wt. of

Mean dry weight of pollen grains*3
[10-® mg/pollen grain]

Year rates*! fallen catkinsg*?

[kg/ha-yr] [mg/catkin] Tree 1 Tree 2 Tree 3 Mean
1982 130 196 2.42
1983 41 198 1.66
1984 220 181 3.15 3.10 3.06 3.11
1985 150 189 2.54 2. 57 2. 56 2. 56
Mean 140 191 2.43

*1. See Table 5. *2: Ratios of the dry weight to the number of open male

catkins measured by litter traps (cf. Table 4).

*3; Ratios of the mean dry

weight to the mean number of pollen grains per stamen (cf. Table 2).
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Summary

Annual production rates of pollen, flowers and
fruits of two Siebold walnut (Juglans ailanthifolia
CARR.) stands in the lower part of a cool-temperate
deciduous broadleaf forest zone, 40 km north of
Kyoto City, were studied. = Measurements during
four successive years from 1982 to 1985 were made
in Stand A, which consisted of young to middle-
aged trees, and for the years 1982 and 1983, in
Stand B in which the trees were at the old growth
stage. The results were as follows.

1. Pollen production rates, which were deter-
mined by the number of fallen male catkins per
1-hectare stand per year and the mean dry weight
of pollen contained in catkin samples, were 41-220
kg/hasyr for Stand A, and 27 and 77 kg/haeyr
for Stand B. The pollen content of the production
rates of catkins bearing pollen was 40-55%, and
that of the reproductive organs, 20-30%.

2. Production rates (by number) of pollen
grains were determined to be 2.5x10!2 - 7.1 x1012
/haeyr for Stand A, and 1.6x10!2 and 3.2x1012
/hae«yr for Stand B.

3. No differences were found among three sam-

pled trees for each year with regard to the mean

dry weight of pollen grains. However, the mean
dry weight of pollen per catkin varied among the
sampled trees because of the differences in the
numbers of pollen grains per stamen, stamens per
flower and flowers per catkin.

4. Changes in the mean dry weight of fallen
catkins (without pollen) were slight among the
years studied. @ However, annual fluctuations in
the pollen production rates (maximum/minimum
ratio: 5.4) were caused by differences in both the
numbers of fallen catkins (max./min. ratio: 2.8)
and the mean dry weight of pollen grains, which
proportionally increased with increasing pollen
production rates.

5. Little annual change was found in the num-
bers of pollen grains contained in catkin samples.

6. The old Stand B had a smaller number of
fallen catkins than young Stand A. However, with
regard to the total number of female flowers,
including preripe and ripe fruits, there was little
difference between the two stands. The lower
number of ripe fruits in old Stand B might have
been due to the low production rates (in number)

of pollen grains.



